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1

3 5

a

	 where a is a constant,  a ≠ – 5
3

	 (a)	 Determine M–1 in terms of a. 
(3)

	 Given that  M–1 = 2M + 8I  where I is the  2 × 2  identity matrix,

	 (b)	 determine the value of a.
(3)
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Question 1 continued
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Question 1 continued
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Question 1 continued
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2:						      P �
�
�

�
�

�

�
�

0 1

1 0

	 The matrix P represents the transformation P. 

	 (a)	 Describe P fully as a single geometrical transformation.
(2)

Q �
�

�
�

�

�
�

5 0

0 5

	 The matrix Q represents the transformation Q.

	 (b)	 Describe Q fully as a single geometrical transformation.
(2)

	 The transformation R is a reflection in the line  y = –x

	 (c)	 Write down the matrix representing R.
(1)

	 The transformation R maps the point  (4, 3)  to the point A.

	 (d)	 Determine the coordinates of A.
(1)

	 The transformation P followed by the transformation Q maps the point B to the point A.

	 (e)	 Determine the coordinates of B.
(2)
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Question 2 continued
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Question 2 continued
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Question 2 continued
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3:			   In this question you must show all stages of your working.
			   Solutions relying entirely on calculator technology are not acceptable.

	 (i)			   f (x) = x2 + 5 – 85x

		  Given that the equation  f (x) = 0  has a single root, α, in the interval [0, 1]

		  use interval bisection to determine an interval of width 0.25 that contains α.
(3)

	 (ii)			   g (x) = 3sin x – 3 cos x

		  where x is in radians.

		  (a)	 Show that the equation g (x) = 0 has a root, β, in the interval [4, 5]
(2)

		  (b)	 Use linear interpolation once on the interval [4, 5] to determine an 
approximation for β.  
Give your answer to 4 significant figures.

(2)
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Question 3 continued
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Question 3 continued
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Question 3 continued
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(Total for Question 3 is 7 marks)
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4:	 The rectangular hyperbola C has equation  xy = 81

	 The point P t
t

9
9
,

�
�
�

�
�
� , t ≠ 0,  lies on C.

	 (a)	 Use calculus to show that the normal to C at P has equation 

ty = t3x + 9 (1 – t4)
(4)

	 The normal to C at P meets the y-axis at the point A.

	 (b)	 Determine the exact coordinates of A in terms of t.
(2)

	 Given that  t = 
1

3

	 (c)	  find the exact area of triangle OPA, where O is the origin.
(2)
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Question 4 continued
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Question 4 continued
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Question 4 continued
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(Total for Question 4 is 8 marks)
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5:	 The complex number z1 is given by

1

7 7
cos isin

6 6

π πz r � �� �� �
� �

	 where r is a positive constant.

	 The complex number z2 has modulus 5

	 Given that  | z1z2 | = 15

	 (a)	 state the value of r.
(1)

	 Given further that  z1 + z2  is a real number,

	 (b)	 determine the possible complex numbers z2 in the form  a + bi  where a and b 
are constants.

(5)

	 (c)	 Show z1 and the possible complex numbers z2 on a single Argand diagram.
(2)
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Question 5 continued
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Question 5 continued
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Question 5 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 5 is 8 marks)
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6:						      f (x) = 3x2 + kx – 5

	 where k is a constant.

	 The equation f (x) = 0 has roots α and β.

	 (a)	 State the value of αβ.
(1)

	 Given that  α + β = 9αβ

	 (b)	 determine the value of k. 
(2)

	 (c)	 By first expanding  (α + β)3  prove that 

α3 + β3 = (α + β)3 – 3αβ(α + β)
(2)

	 Without solving the equation  f (x) = 0

	 (d)	 find a quadratic equation with integer coefficients that has roots

(α2 + β)  and  (α + β2)
(6)
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Question 6 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________



*P76409A02436*

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
 		

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
						





D

O
 N

O
T W

RITE IN
 TH

IS A
REA

24

  

Question 6 continued
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Question 6 continued
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(Total for Question 6 is 11 marks)
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7:						      f (z) = Pz4 – 36z3 + Qz2 + 192z + 68

	 where P and Q are real constants.

	 Given that  3 + 5i  is a root of the equation  f (z) = 0

	 (a)	 write down another root of the equation  f (z) = 0
(1)

	 (b)	 Hence determine a quadratic factor, with real coefficients, of  f (z)
(2)

	 (c)	 Determine the value of P and the value of Q.
(5)

	 Without using a calculator,

	 (d)	 determine the other roots of the equation  f (z) = 0  giving your answers in 
simplest form.

(2)
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Question 7 continued
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Question 7 continued
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Question 7 continued
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(Total for Question 7 is 10 marks)
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8:	 (a)	 Using the standard summation formulae show that 

2 1
4

3
1

2

1

2

r n n an b
r

n

�� � � �� � �� �
�
�

		  where a and b are integers to be determined.
(5)

	 (b)	 Prove by induction that, for  n ∈ 

r r
n n n

r

n

3 2
1 9 7

4

2

2

1

�� � �
�� � �� �

�
�

(5)

	 Using the results from parts (a) and (b) and showing all stages of your working,

	 (c)	 determine the value of n for which

8 3 2 15 2 1
2 2

1

2

1

r r r
r

n

r

n

�� � � �� �
��
��

(Solutions relying entirely on calculator technology are not acceptable.)
(3)
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Question 8 continued
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Question 8 continued
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Question 8 continued
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(Total for Question 8 is 13 marks)
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9:	

R

O

P

Q
y

x

Directrix

Focus

Figure 1

	 Figure 1 shows a sketch of a parabola C.

	 The point P lies on C at a distance 5 units from the focus of C. 

	 The points Q and R lie on the directrix of C, where  PQ = PR = 10 units.

	 Determine the exact length of QR giving the answer in simplest form.
(4)
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Question 9 continued
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Question 9 continued
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(Total for Question 9 is 4 marks)

TOTAL FOR PAPER IS 75 MARKS


